Analog to digital converter circuits that are based on the sharing of common resources, including those which are critical to the linearity and stability of the individual channels, are described. Simplicity of circuit composition is valued over other more costly approaches. These are intended to be applied in a large-scale processing and digitizing system for use with high-energy physics detectors such as drift-chambers or phototube-scintillator arrays. Signal distribution techniques are of paramount importance in maintaining adequate signal-to-noise ratio. Noise in both amplitude and time-jitter senses is held sufficiently low so that conversions with 10-bit charge resolution and 12-bit time resolution are achieved.
Introduction
As high-energy physics experiments tend toward the need to digitize larger numbers of analog quantities, the need for an economical analog converter system has become increasingly evident. Such a system, called the LARGE-SCALE DIGITIZER SYSTEM,I has been developed. Much of the economy of this system is due to the sharing of system resources and controls by many channels of converter. This paper describes the unique character of the converter channels of the Large-Scale Digitizer (LSD). The particular design of these converters is instrumental in achieving the low overall system cost of the complete LSD system.
Analog Converter Card Figure 1 shows diagrammatically the concept of an analog converter daughter card used in the LSD System. Signals (2), (3), and (4) Ql and Q2 form a fast current-switching pair. These devices have low noise, current gain typically 90, and bandwidth in excess of 1 GHz. Operationally, switching time is in the order of 1 nanosecond.
Prior to the arrival of the input charge, Q2 is switched off and sink-current from Q4 is diverted through Ql. Current Ii is forced to flow through Dl thereby clamping the collector of Q2 to +12V. At the appropriate time, Q2 is switched on; current through Q4 forces the collector voltage at Q2 to fall below +12V thereby turning on D2, completing the current path from the CHARGE INPUT terminal to the charge-holding capacitor C.
Analog Circuit of Time Converter
The basic analog circuitry of the time converter is shown in Figure 5 BASIC ANALOG CIRCUIT OF TIME-TO-TIME CONVERTER:
Figure 5.
Arrival of a TIME SIGNAL pulse resets the flip-flop thus switching Q2 off. 
